Objective: The aim of the present study was to examine to what extent parental psychological characteristics and parental behavior are related to psychological problems in obese youngsters. Research methods: Data were collected from 196 families having an overweight youngster (range 10-16 years old) (mean body mass index (BMI) ¼ 31.2; s.d. ¼ 5.3) seeking weight-loss treatment and compared with data from normal weight samples. Behavior problems were measured using the Child Behavior Checklist; the Child version of the Eating Disorder Examination was used to assess eating disorder psychopathology. Parental psychopathology was measured using the Symptom Checklist-90; parenting behavior was assessed with the Ghent Parental Behavior Scale. Results: Parental psychopathology was prevalent in 59.6% of mothers and 35.7% of fathers. Youngsters exceeding the cutoff for problem behavior ranged between 41.4 and 53.1%. Children's problem behavior was most associated with psychopathology in the mother (r ¼ 0.40 for Internalizing and r ¼ 0.37 for Externalizing; both Po0.01). The research findings further revealed that the effects of maternal psychopathology were partly mediated by a specific form of parenting behavior, namely Inconsistent discipline, although the effect was stronger for Externalizing behavior (explained variance: 10%) than for Internalizing behavior (explained variance: 4%). No evidence was found for a mediator effect from parenting behavior on the eating disorder symptoms of the obese youngsters. However, several direct relations emerged, suggesting a negative association between a child's eating disorder symptoms and Positive parenting behavior by the mother (r ¼ À0.20 for Eating concern; r ¼ À0.18 for Restraint eating; r ¼ À0.16 for Shape concern; all Po0.05) as well as by the father (r ¼ À0.25 for Eating concern; r ¼ À0.25 for Weight concern; both Po0.01; r ¼ À0.21 for Shape concern; Po0.05). Discussion: Parental characteristics were associated with psychological problems in obese youngsters, not only in a direct way but also indirectly. The effects were partly mediated by a particular ineffective parenting style, namely inconsistent discipline on the part of the mother. Pediatric obesity treatments should focus more on parenting behaviors and parental characteristics.
Introduction
Overweight children seeking treatment show considerable psychosocial problems. 1, 2 Multiple pathways can be hypothesized to explain this. 2 Risk factor studies demonstrated that parental psychological symptoms are related to Externalizing and Internalizing problems in their children. [3] [4] [5] Studies on parental factors and their association with psychological problems in children are needed, because it is assumed that knowledge on the mechanisms involved may help us to modify dysfunctional associations, which in turn can improve the adjustment of the child. Only a few studies have considered to what extent psychological symptoms in overweight children may be influenced by parental characteristics. A pilot study by Epstein et al. 2 suggested that, apart from parental obesity, parental psychiatric symptoms are much more related to the child's psychological problems than the child's overweight. These results were replicated by Epstein et al. 6 for maternal distress. Recently, Zeller et al. 7 confirmed and elaborated these findings in children as well as in adolescents, seeking treatment at an outpatient pediatric weight control clinic by collecting data from different informants. Again, only the association with maternal distress was explored. Finally, Favaro and Santonastaso 8 found that psychiatric symptoms in mothers, unlike in fathers, was associated with the severity of obesity in their children, which is not consistent with earlier findings. However, the latter study only considered the degree of obesity and did not take into account psychological characteristics of the children. Regardless, the role of paternal psychopathology on the child's adjustment remains to be replicated. Comprehensive replication is warranted in larger samples including obese adolescents and preferably not enrolled in research trials. 7 The mechanisms through which parental characteristics affect the obese child's behavior remain unclear. In addition to the role of genetic components, parents may serve as a model, or create an environment that enhances the probability of similar problems in their child. 9 Furthermore, the association with psychological problems in children could also be explained by contextual stressors associated with psychopathology in the parents, including familial disruption, marital discord or economic constraints. The social interactional model [10] [11] [12] posits the mediating effects of family management practices on psychological problems in children. In this regard, an association between depressive feelings of parents and ineffective parenting practices such as coercive, permissive behavior and inconsistent discipline was demonstrated. 13 However, research on parenting skills in obese families is very limited. Therefore, the specific contribution of the present study is that it investigates the role of parenting in families with an obese youngster and its relationship with childhood adjustment, next to the influence of parental distress. In addition, research revealed that psychopathology of the parents is associated with the development of disordered eating in their children. 14 An environment including parents with psychological problems, in particular depression, is considered a risk factor for the development of Binge Eating Disorder (BED). 15 Just like other eating disorder patients, subjects with BED describe their childhood environment and the parenting they received more negatively than healthy controls. 16, 17 In their interpersonal vulnerability model, Wilfley et al. 18 assume that inadequate care-giving may lead to difficulties in attachment, which in turn produces low self-esteem and deficient social skills. It is assumed that the negative affect resulting from inadequate care-giving drives a person to engage in binge eating. Eating is then considered a strategy to cope with negative emotions. The interpersonal vulnerability model thus suggests that an environment including parental psychopathology and an unempathic parenting style is conducive for increasing the risk of BED. However, no research has been carried out yet to evaluate the influence of parental psychopathology and parenting on eating disorder symptoms in obese youngsters. To conclude, the main research question of this study is: Is parenting a mediating variable between parental psychopathology and the psychological problems of an obese youngster? It is assumed that the child's problem behavior is associated with both paternal and maternal characteristics. However, this association may not only be direct: we hypothesize that parental psychological symptoms also influence parenting, which in turn may impair the child's adjustment (see Figure 1) . According to the interpersonal vulnerability model, a similar influence is expected on the child's eating disorder symptoms.
Materials and methods

Subjects
To increase generalization, subjects were recruited from an in-patient and an outpatient clinic. Youngsters with a primary diagnosis of obesity, seeking treatment between July 1999 and December 2001 (N ¼ 272) were invited to participate. All children in this study had a body mass index (BMI) of at least 495th percentile. Children younger than 10 years or adolescents older than 16 years, as well as mentally retarded youngsters were excluded from the study. The response rate was 72% (n ¼ 196; 78 boys and 118 girls). Of the 196 families, 162 mothers (82.7%) and 131 fathers (66.8%) participated. For 125 cases (63.8%), both parents filled in all questionnaires. The lower return rate of fathers was partly due to the nature of the family structure. In the current study, many families experienced divorce, and contact between father and child had been severed. The study was approved by the local research ethics committee. The subjects were visited at home before they entered treatment and informed consent was obtained from both the children and their parents. Norm groups suitable for the age-range under study were consulted, recruited by the questionnaire authors in accordance with standard criteria to represent the broad socioeconomic strata.
Measures
Parental characteristics. Both mothers and fathers were invited to complete questionnaires, to report their height and weight and to rate their own parenting behavior and psychological symptoms. Relative weight analyses were performed using the BMI (weight/height 2 ). The Symptom Checklist-90 (SCL-90) 19 ,20 is a self-report checklist of psychiatric symptoms. The Dutch SCL-90 has shown good reliability (Cronbach's alphas range from 0.57 to 0.97) and acceptable testFretest reliability and validity. 20 To decrease type 1 errors, the number of SCL-90 scales was reduced by using only the overall index of distress, namely the General Symptomatic Index (GSI). Norm data and cutoffs are based on a representative population. 20 The Ghent Parental Behavior Scale (GPBS) 21 is a self-rating questionnaire to assess parenting behavior, as 24 The Eating Disorder Examination (EDE) 25 is a standard investigator-based interview measuring the severity of the core psychopathology of eating disorders and generating eating disorder diagnoses. The child version of the EDE is based on the adult EDE and is modified for children by experts in the field (ChEDE). 26 Preliminary findings suggest that the ChEDE is a sensitive measure for the assessment of key eating disorder symptoms in children. In the present study, the Cronbach's alpha's for the subscales were: for Restraint 0.50, for Eating concern 0.62, for Weight concern 0.64 and for Shape concern 0.84. The subscale scores are in-line with norm data from adults. 26 Cutoffs were used to identify the percentage of obese youngsters meeting or exceeding clinical levels. 26 Interviewers were trained by two certified trainers of the adult and the child version of the EDE. Inter-rater and test-retest reliability of the subscale scores on the EDE were calculated, whereby generalizability theory was used as a framework for the reliability estimation. 27 The inter-rater generalizability was quite high: Restraint: G ¼ 0.99; Eating concern: G ¼ 0.97; Weight concern: G ¼ 0.97; Shape concern: G ¼ 0.91 and objective bulimic episodes: G ¼ 0.98. The testretest generalizability was very good: Restraint: G ¼ 0.78; Eating concern: G ¼ 0.77; Weight concern: G ¼ 0.61; Shape concern: G ¼ 0.83 and objective bulimic episodes: G ¼ 0.68.
Results
Baseline analyses
The mean age of participants was 12.7 years (s. ). As shown in Table 2 , 59.6% of the mothers and 35.7% of the fathers obtained a GSI score above the cutoff and, on the GPBS, mothers scoring within the clinical range, ranged between 18.1 and 44.7% for the various subscales. Between 15.3 and 39.5% of the fathers attained scores within the clinical range on the subscales of the GPBS.
Bivariate correlations
Maternal as well as paternal psychopathology were positively associated with both Internalizing and Externalizing problems in the children (see Table 3 ). Among the mothers, higher GSI scores were also significantly related to higher scores on Restraint. For the fathers, no significant correlation was found between paternal psychopathology and parameters of eating disorder symptoms in their child. Parent characteristics and psychopathology in obesity V Decaluwé et al
As shown in Table 3 , parenting behavior was significantly associated with Externalizing and Internalizing problems. Maternal parenting strategies such as Discipline and Inconsistent discipline were positively associated with Internalizing problems. Monitoring, Discipline, Harsh punishment, Ignoring and Inconsistent discipline were positively associated with Externalizing problems. Among the mothers, inadequate parenting was also associated with eating psychopathology in their children. Less Positive parenting behavior was correlated with more Restraint, Eating concerns and Shape concern. Poor maternal Monitoring was associated with more Restraint, and Material rewarding was negatively associated with Weight concern. Finally, inadequate parenting such as Ignoring was positively correlated with binge eating in the children. Among the fathers, less Positive parenting behavior and more Inconsistent discipline were associated with more Externalizing problems. Less Positive paternal parenting behavior was also associated with a higher level of concerns about eating, weight and shape in the children.
Neither the mothers nor the fathers showed a significant correlation between the parents' degree of overweight and the child's psychological problems (measured with the CBCL; all ro0.08) or with the child's eating disorder symptoms (measured with the ChEDE; all ro0.12) (see Table 3 ). Furthermore, the child's overweight was not significantly associated with child psychopathology (measured with the CBCL; all ro0.01) nor with child's eating disorder symptoms (measured with the ChEDE; all ro0.10), nor with psychopathology of both father and mother (measured with the SCL-90; both ro0.15). However, significant correlations were found between the parents' overweight and the child's overweight (r ¼ 0.19 for fathers, Po0.05 and r ¼ 0.35 for mothers, Po0.01).
Mediator analyses
For reasons of statistical power, multiple regressions were conducted to test the hypotheses. 28 Four conditions are required to be met. First, the predictor (parental psychopathology) should be significantly associated with the outcome (psychological problems of the child). Second, the predictor should be significantly associated with the hypothesized mediator (parenting behavior). Third, the mediator should be significantly associated with the outcome. Fourth, the relationship between the predictor and the outcome should be significantly reduced after controlling for the mediator. Separate models were tested for mothers and fathers.
The conditions for mediator effects were met in some cases. The hypothesis that maternal parenting (DPBS) mediates the relationship between maternal psychopathology (GSI) and the characteristics of the child were able to be tested for three outcome variables (see Table 3 ): CBCL Internalizing, CBCL Externalizing and the ChEDE subscale Restraint. The variables Eating concern, Weight concern, Shape concern and number of bulimic episodes (binge eating) could not be taken into account as there was no association with maternal psychopathology. The hypothesis that paternal parenting (DPBS) mediates the relationship between paternal psychopathology (GSI) and the characteristics of the child could only be tested for Internalizing and Externalizing problems as outcome variables, due to the lack of a significant association between paternal psychopathology and the child's eating disorder psychopathology.
First, the hypothesis that maternal parenting mediates the relationship between maternal psychopathology and the child's Internalizing behavior was tested. The two GPBS scales measuring parenting behavior of the mother that correlated significantly with Internalizing problems were regressed on the independent variable (GSI). The only significant effect was found for the Inconsistent discipline scale. Results Parent characteristics and psychopathology in obesity V Decaluwé et al revealed that maternal psychopathology accounts for 12% of the variance in maternal Inconsistent discipline (F ¼ 20.56, df ¼ 1,152, Po0.001). In the second regression, the Internalizing problems criterion variable was regressed on the predictor variable with gender, age and the child's overweight as control variables (see Table 4 ). The three control variables were entered in Block 1 and maternal psychopathology was entered in Block 2. The control variables had no significant contribution in explaining the variance in Internalizing problems. A significant relationship was found between maternal psychopathology and Internalizing behavior. The effect was found to be positive: a higher degree of maternal psychopathology leads to more Internalizing problems in obese children after the effects of the control variables are taken into account. Maternal psychopathology accounts for 16% of the variance in Internalizing problems (F ¼ 28.28, df ¼ 1,150, Po0.001). Finally, the following hierarchical regression analysis was performed (see Table 4 ). The three control variables were entered in Block 1, Inconsistent discipline was entered in Block 2 and maternal psychopathology was entered in Block 3. The results revealed that when Inconsistent discipline was entered in Block 2, it accounted for 4% of the variance in Internalizing problems (F ¼ 6.54, df ¼ 1,144, Po0.01). When maternal psychopathology was entered in the equation, the amount of variance attributed to Internalizing problems was 11%. Compared to regression 2, this is a decrease by 5% when controlling for parenting. Thus, the impact of maternal psychopathology on the Internalizing problems of the child was less after controlling for parenting, in particular, Inconsistent discipline. However, there is no perfect mediation as the effect of maternal psychopathology on problem behavior was not reduced to zero (R significance of the indirect effect was tested using the Sobel test. 30 The reduction was statistically significant (t ¼ 3.19, Po0.01), so partial mediation was demonstrated: maternal psychopathology still plays a unique and significant part in explaining the variance in Internalizing problems. Thus, although maternal psychopathology had a strong direct effect on the child's Internalizing behavior, this effect was also mediated through parenting (Inconsistent discipline). Parent characteristics and psychopathology in obesity V Decaluwé et al Next, the hypothesis that maternal parenting mediates the relationship between maternal psychopathology and the child's Externalizing behavior was tested. The five GPBS scales measuring parenting that correlated significantly with Externalizing problems were regressed on the independent variable (GSI). Again, a significant effect was found on the Inconsistent discipline scale. Maternal psychopathology accounted for 12% of the variance in maternal Inconsistent discipline (F ¼ 20.56, df ¼ 1,152, Po0.001). In the second regression, the Externalizing problems criterion variable was regressed on the independent variable with gender, age and child's overweight as control variables (see Table 4 ). The three control variables were entered in Block 1 and maternal psychopathology was entered in Block 2. The control variables do not play a significant part in explaining the variance in Externalizing problems. A significant relationship was found between maternal psychopathology and Externalizing behavior. The effect was positive: a higher degree of maternal psychopathology leads to Externalizing problems in obese children after the effects of the control variables are taken into account. Maternal psychopathology accounted for 13% of the variance in Externalizing problems (F ¼ 23.47, df ¼ 1,151, Po0.001) . Finally, the following hierarchical regression analysis was performed (see Table 4 ). The three control variables were entered in Block 1, Inconsistent discipline was entered in Block 2 and maternal psychopathology was entered in Block 3. The results revealed that when Inconsistent discipline was entered in Block 2, it accounted for 10% of the variance in Externalizing problems (F ¼ 15.56, df ¼ 1,145, Po0.001). When maternal psychopathology was entered in the equation, the amount of explained variance in Externalizing problems was 6%. Compared to regression 2, this is a decrease by 7% when controlling for parenting. Again, there was no perfect mediation as the effect of maternal psychopathology on problem behavior was not reduced to zero (R 2 Change ¼ 0.06, Po0.01). Partial mediation was demonstrated: the reduction was significant using Sobel's 30 formula (t ¼ 2.63, Po0.01).
The hypothesis that paternal parenting mediates the relationship between paternal psychopathology and the characteristics of children was tested for the CBCL Internalizing and Externalizing scales. No evidence for a mediational effect from paternal parenting behavior was found for the behavioral problems of the children, as there was no significant relationship between the father's psychopathology and paternal parenting behavior.
Finally, the hypothesis that maternal parenting mediates the relationship between maternal psychopathology and the child's eating disorder psychopathology was tested. The two GPBS scales measuring parenting behavior that correlated significantly with the ChEDE Restraint scale were Positive parenting behavior and Monitoring. These two scales were regressed on the independent variable. No significant effect was found. As the second condition, which postulates that the predictor (parental psychopathology) should be significantly associated with the hypothesized mediator (parenting), was not met, no evidence for a mediator effect from maternal parenting behavior was found on the child's Restraint. Thus, maternal psychopathology had no indirect effect via parenting on the child's eating disorder psychopathology.
Discussion
The findings suggest that parental psychopathology is associated with psychological problems. Evidence is also found for a mediating effect of ineffective parenting on child's psychological adjustment. No mediating effects of parenting on eating disorder symptoms were found. Instead, a series of direct effects of parenting strategies on eating disorder symptoms were detected. 
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Consistent with previous studies, a subgroup of the children suffered from binge-eating episodes. 31, 32 Moreover, using the same cutoffs for the CBCL as Epstein et al. 6 and according to gender, between 41.4 and 53.1% of the youngsters seeking weight-loss treatment showed considerable adjustment problems, whereas their parents scored higher than a representative norm group on psychiatric symptoms. Compared with the study of Epstein et al., 6 the present study even found a larger percentage of parents exceeding clinical cutoffs for psychiatric symptoms (59.6% of mothers and 35.7% of fathers) than Epstein et al. 6 (27.6% of mothers). However, children in this study were older and not enrolled in a treatment research trial. As suggested by Zeller et al., 7 clinic-based samples are more representative.
The same authors also found a high prevalence rate of parental distress, namely in 41% of mothers of obese children and in 56% of mothers of obese adolescents. Compared with a representative norm group, 36.3% of mothers and 35.7% of fathers of obese youngsters showed less Positive parenting, such as effective problem solving, giving social rewards and spending time together, and 38% of mothers and 40% of fathers scored high on ineffective parenting, such as Inconsistent discipline. In other words, when an obese child shows undesired behavior, parents reported making less effort to end this behavior and being less consistent in punishing the child. This is consistent with several studies reporting lack of effective rules in families with obese children. 33, 34 The children's psychological status showed both direct and mediated associations with the psychological functioning of their mothers. Again, as shown in previous research, psychological symptoms of parents were more strongly related to children's problem behavior than the child's percentage overweight. 2, 6, 7 About 16% of the variance in children's Internalizing problems (medium effect size f 2 ¼ 0.19) and about 13% of children's Externalizing problems (medium effect size f 2 ¼ 0.15) was explained by psychological distress of the mother. Similar results were found by Epstein et al. 6 and Zeller et al. 7 Furthermore, maternal psychopathology not only had a direct effect on the child's problem behavior, the effect was also partly mediated by a particular parenting style, namely Inconsistent discipline. How to explain these direct and indirect effects via parenting? It is possible that mothers with psychiatric complaints are less self-confident about their parenting style and therefore act inconsistently, for example, by setting rules on the one hand and ignoring the undesired behavior on the other hand, depending on their mood at that very moment. This inconsistent behavior may lead to problems in the children on the one hand, and reduced effectiveness of parenting on the other hand. Effective parenting is, however, strongly indicated in obese children to support child weight control. Furthermore, parental distress may also impact parenting by reducing the actual time spent with the family, and parental neglect has already been associated with the development of obesity. 7 Inconsistent discipline, however, is not enough to explain psychological problems in obese children. As the percentage of explained variance in the mediation models is relatively low ( f 2 ¼ 0.04 for Internalizing behavior and f 2 ¼ 0.11 for Externalizing behavior), variables other than parenting may mediate the association between parental psychopathology and psychological problems in obese youngsters. Indeed, parental psychopathology has been thought to impact the well-being of the child in many ways and by at least four different mechanisms including genetic transmission, the development of dysfunctional neuro-regulatory mechanisms from prenatal experiences, exposure to the parent's maladaptive affect, behavior and cognitions (including parenting) and finally, by contextual stressors associated with the psychiatric symptoms of one of the parents. 35 Furthermore, psychological problems in obese children may be explained by factors other than parental distress such as peer comments, or a low self-esteem. 1 Focusing on the influence of the characteristics of the fathers, no evidence for a mediator effect from paternal parenting behavior was found for the behavior problems of the children. Although there was no indirect effect, paternal psychiatric symptoms had a direct effect on the Internalizing and Externalizing problems of the children. The latter finding was also demonstrated in the study by Epstein et al. 2 The absence of an indirect influence of parental psychological problems through parenting might be explained by the fact that fathers, as opposed to mothers, are usually less involved in family management practices. Although the associations between psychological distress in the parents and psychological adjustment in the children were stronger for maternal than for paternal psychopathology, they are still significant and being of interest for further research. Fathers are sometimes referred to as the 'forgotten contributors to child development' and it is hypothesized that paternal impact increases when children grow older. 35 Based on the assumptions from the interpersonal vulnerability model, 18 we expected parenting behaviour to have an impact on the eating disorder symptoms of the children. Indeed, Positive parenting behavior was directly negatively associated with different symptoms of eating pathology and again, this association was not found for children's overweight. As Johnson et al. 34 suggest, in families that are too adaptable with children or make frequent rule changes, interference with the development of regulated eating patterns in the children may occur. Moreover, it is hypothesized that in such families, food is used as a coping mechanism for negative feelings. Furthermore, mothers reporting higher levels of psychiatric symptoms have obese children displaying higher levels of dietary restraint. This risk factor was already described in adult literature 15, 18 and is now confirmed for obese children, although the mechanisms explaining this association remains to be explored. We hypothesized the impact of parenting but, in the present study, maternal psychopathology had no indirect effect through parenting on the child's eating disorder symptoms.
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Other potential mediators such as exchange of cultural values, for example, thin-ideal and body dissatisfaction, should be considered. 36 No associations were found between the parents' overweight and the child's psychosocial or eating disorder symptoms. Previous research found a weak relationship between parental obesity and psychological problems in obese children. 2 The present findings suggest that parental psychiatric symptoms and parenting style are more related to psychological problems in obese children than parents' overweight. Based on these findings, it seems advisable to draw more attention to parental characteristics rather than their weight in the treatment of childhood obesity. Recently, it has been shown that a behavioral family-based weight control program reduces children's overweight and improves children's behavior problems. 37 In the light of the current findings, it is not surprising for family-based treatments to achieve better results. The present study highlights the importance of supporting the parents by recognizing the experienced psychosocial problems and eating difficulties in their obese children as well as their own self-reported problems. In particular, it was noticed that mothers need more specific education on the effects of Positive parenting as well as on the negative effects of Inconsistent discipline. For parents with obese children, instruction in skills related to family communication, parenting and self-confidence or empowerment in parenting should be more emphasized in weight-management programs. If this is also capable of affecting eating disordered symptoms remains to be seen. In the study of Epstein et al., 37 no change in eating disorder symptoms was observed after a family-based treatment. This finding suggests that obese children with eating disorder symptoms might need an additional approach. Based on the present findings, we suggest a more direct focus on the mother's psychological characteristics when obese children show eating disorder symptoms. Furthermore, future research should investigate whether eating disturbances in the parents such as binge eating might influence the eating behavior in their children. The present study has some limitations. First, the findings cannot be generalized and extended to include the general pediatric obese population. Obese adults and children seeking treatment show greater psychological distress and more eating disorders than obese individuals who do not. 1, 38 Second, it must be taken into consideration that the reports of the child's psychological problems are based upon parental judgement and that the psychiatric symptoms of the parents were measured only by a self-report measure. There may be a response bias as both CBCL and SCL-90 were filled out by the parents. However, there is evidence that parent impressions are particularly valuable 23 and appropriate, well-evaluated instruments were carefully chosen. Future research may benefit from the use of an interviewbased measure of both child and adult psychopathology. Although a relationship is suggested between parental psychopathology and behavioral problems in obese children, we do not want to draw far-reaching conclusions regarding the contribution of parenting to the problem behavior of their children. Inadequate parenting may also be a consequence of the child's obesity or psychological problems. In the light of the finding that parents of obese children experience their children as more problematic and difficult to handle, 39 parents may use less-adequate parenting skills and more strategies such as ignoring to overcome behavioral problems. Owing to the cross-sectional design of the present study, we are unable to draw causal conclusions. Prospective research is needed to make causal conclusions about the relationship between the child and the parental variables.
